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䝍䞁䝟䜽㉁䛿⏕యෆ䛷㓝⣲䛺䛹ᵝ䚻䛺ാ䛝
䜢䛧䛶䛔䜛㔜せ䛺⏕యศᏊ䛷䛒䜛 䡝 䛣䛾䝍䞁
䝟䜽㉁䛿」ᩘ䛾ᒁᡤᵓ㐀䛷䛒䜛䝗 䝯 䜲䞁䛛䜙
ᵓᡂ䛥䜜䛶䛔䜛䛣 䛸 䛜ከ䛔䡝 䛣䛾䝗 䝯 䜲䞁䛿
䝍䞁䝟䜽㉁䛾ᵓ㐀༢఩䛷䛒䜛䜀䛛䜚 䛷䛺䛟 䡠
㑇ఏᏊ䛾୍䛴䛾༢఩䛻┦ᙜ䛩䜛䛣 䛸 䛜୍⯡ⓗ
䛷䛒䜛 䡝 䛩䛺䜟䛱䡠 㑇ఏᏊ䛾㐍໬䛾㐣⛬䛷䡠
␗䛺䛳䛯㑇ఏᏊ༢఩䛾⤌ྜ䜟䛫 㻔ΰᡂ㻕 䛻䜘
䜚 ᪂䛧䛔䝍䞁䝟䜽㉁䛜స䜙䜜䛶䛝䛯䛸 ⪃䛘䜙
䜜䛶䛔䜛 䡝 䜎䛯䡠 㑇ఏᏊ༢఩䛾㔜」䛻䜘䜚 䡠
᪂䛧䛔䝍䞁䝟䜽㉁䛜స䜙䜜䛶䛝䛯䛣 䛸 䜒᥎ 
䛥䜜䛶䛔䜛 䠍 㻕䡝 䛣 䛾䜘 䛖 䛻䛧䛶䡠 Ⰻ䛟 ఝ䛯ᵓ
㐀䛾䝍䞁䝟䜽㉁䛜Ꮡᅾ䛧 䡠 䛣䜜䜙䛾䝍䞁䝟䜽
㉁䜾䝹䞊䝥䜢䝣䜯䝭 䝸 䞊䛒䜛䛔䛿䝇䞊䝟䞊䝣䜯
䝭 䝸 䞊䛸 ࿧䜣䛷䛔䜛 䡝
ච␿䜾 䝻 䝤䝸 䞁 䝇 䞊䝟䞊䝣 䜯 䝭 䝸 䞊
㻔 IgSF㻕 䜒ච␿䜾䝻䝤䝸 䞁 㻔 Ig㻕 䝗 䝯 䜲䞁䛸
௚䛾䝗 䝯 䜲䞁䛾ΰᡂ䜔Ig䝗 䝯 䜲䞁䛾㔜」䛻䜘䛳
䛶ฟ᮶䛶䛔䜛䝍䞁䝟䜽㉁䛜ከ䛟 䡠 䛸 䛟 䛻䝠 䝖
䛷䛿ከᵝ䛺䝍䞁䝟䜽㉁䝯 䞁䝞䞊䜢ᵓᡂ䛧䛶䛔
䜛 䠎 㻕 䡝 䛣 䛾䜘 䛖 䛻䡠 IgSF䜒 㑇ఏᏊ༢఩䛾㔜
」䜔ΰᡂ䛻䜘䜚 䡠 㐍໬䛧䛶䛝䛯䛸 ⪃䛘䜙䜜䜛 䡝
䛭䛣 䛷䡠 IgSF䛾Ig䝗 䝯 䜲 䞁䛾㐍໬䜢᥈䜛䛯
䜑䛻䡠 ༢୍䛾 Ig䝗 䝯 䜲 䞁䜢ᣢ䛴䝯 䞁䝞䞊
㻔 IgSFsd㻕 䛻䛴䛔䛶䛭䛾㢮⦕㛵ಀ䜢◊✲䛩䜛
䛣 䛸 䛜ᚲせ䛷䛒䜛 䡝 䛩䛺䜟䛱 䡠 IgSFsd䛿䡠
௬᝿ⓗ䛺᭱ึ䛾Ig䝗 䝯 䜲䞁䜢ᣢ䛴䝍䞁䝟䜽㉁
䛛䜙ẚ㍑ⓗึᮇ䛻ศᒱ䛧䛯䛸 ⪃䛘䜙䜜䜛䛛䜙
䛷䛒䜛 䡝
Ig䝗 䝯 䜲䞁䛿䛭䛾ᵓ㐀䛾≉ᚩ䛛䜙 䡠 ୺せ䛺
3䛴䛾䝃䝤䜾䝹䞊䝥䡠 䛩䛺䜟䛱V䝉䝑 䝖 䡠 C1
䝉䝑 䝖 䛚䜘䜃C2䝉䝑 䝖 䛺䛹䛻ศ㢮䛥䜜䜛 䠏 㻕䡝
ච␿䜽 䝻䝤䝸 䞁䛸 䛔䛖 ྡ๓䛾⏤᮶䛾䜘䛖 䛻䡠
Ig䝗 䝯 䜲䞁䛿ච␿䜾䝻䝤䝸 䞁䛾ᵓ㐀ゎᯒ䛛䜙 䡠
䠎 ✀㢮䛾䝗 䝯 䜲䞁䛜䛒䜛䛣 䛸 䛜䜟䛛䜚 䡠 ච␿
䜾䝻䝤䝸 䞁䛾ྍኚ㡿ᇦ䛻ఝ䛯ᵓ㐀䜢V䝉䝑 䝖
䛸 䛧 䡠 ᐃᖖ㡿ᇦ䛻ఝ䛯ᵓ㐀䜢C䝉䝑 䝖 䛸 ྡ௜
䛡䛯䡝 䛥 䜙 䛻䡠 C䝉䝑 䝖 䛿㓄ิ䛜V䝉䝑 䝖 䛻
㢮ఝ䛧䛯C2䝉䝑 䝖 䛸 䛭䛾௚䛾C1䝉䝑 䝖 䛻ศ
䛡䜙䜜䛯䡝 䛣䜜䜙䛾䝃䝤䜾䝹䞊䝥䛾㐍໬䛻䛴
䛔䛶䛿䡠 䠎 䛴䛾⪃䛘䛜ᥦฟ䛥䜜䛶䛔䜛 䡝 䠍 䛴
䛾ㄝ䛿䡠 ᭱ึ䛾Ig䝗 䝯 䜲䞁䛿V䝉䝑 䝖 䛷䡠 䛭
䜜䛛䜙 䡠 C2䝉䝑 䝖 䛸 C1䝉䝑 䝖 䛜ศ㞳䛧䛯䛸
䛔䛖 䜒 䛾䛷䛒䜛 䡝 䜒 䛖 䠍 䛴䛿䡠 C2䝉䝑 䝖 䛜
᭱ึ䛻ฟ⌧䛧 䡠 䛭䛾ᚋ䡠 V䝉䝑 䝖 䛸 C1䝉䝑 䝖
䛜ศ䛛䜜䛶ฟ䛶䛝䛯䛸 䛔䛖 䜒䛾䛷䛒䜛 䡝
୍᪉䡠 䝠 䝖 䝀䝜 䝮◊✲䛸 䛸 䜒䛻✀䚻䛾⏕≀
䛾䝀䝜 䝮䛾◊✲䜒㐍䜏䡠 ⏕≀㛫䛻䛚䛡䜛㑇ఏ
Ꮚ䝣䜯 䝭 䝸 䞊䛾㐍໬ⓗẚ㍑䜒⾜䛺䛘䜛䜘䛖 䛻
䛺䛳䛶䛝䛯䡝 䛸 䛟 䛻䡠 ⏕≀䛤䛸 䛾㑇ఏᏊ䝣䜯
䝭 䝸 䞊䛾ẚ㍑䛜ྍ⬟䛸 䛺䛳䛶䛝䛯䡝
ᮏㄽᩥ䛷䛿䡠 ✀䚻䛾⏕≀䛾IgSFsd䛻ὀ┠
䇷 157䇷
ච␿䜾䝻䝤䝸 䞁䝇䞊䝟䞊䝣䜯 䝭 䝸 䞊䛾䝗 䝯 䜲䞁
኱ ᇼ ව ⏨
䛿䛨䜑䛻
IgSF䛾᳨⣴䛸 ⣔⤫ᶞ䛾సᡂ
IgSF䝍䞁䝟䜽㉁䛾ᩘ
䜹䜲䝯 䞁 䡠 䝘䝯 䜽 䝆䜴䜸䛚䜘䜃䜴䝭 䝲䝒䝯 䛾IgSFsd
V䝉䝑 䝖 䛾IgSFsd
䛚䜟䜚 䛻
◊✲䝜 䞊䝖
䠍 㻕 䝍䞁䝟䜽㉁䛾䝗 䝯 䜲䞁ᵓ㐀䛻㛵䛧䛶䛿䡠 Bork
(1991) 䡠 Henikoff et al.(1997) 䡠 Heger and
Holm (2003) 䜢ཧ↷䛾䛣 䛸 䡝
䠎 㻕 IgSF䛻䛴䛔䛶䛿䡠 Williams (1987)䡠 Williams
and Barclay (1988)䡠 Hunkapiller and Hood
(1989)䡠 Halaby and Mornon (1998) 䜢ཧ↷䛾
䛣 䛸 䡝
䠏 㻕 䝗 䝯 䜲 䞁䛾䝃䝤䜾䝹䞊䝥䛾ศ㢮䛻䛿䡠 䛭䜜௨
እ䜒䛒䜛 䡝 Harpaz and Chothia (1994)䡠 Bork
et al. (1994)䡠 Halaby (1999) 䜢ཧ↷䛾䛣 䛸 䡝
䛧 䛶 䡠 䛭䛾㓄ิ䜢ẚ㍑䛧 䡠 IgSF䛾Ig䝗 䝯 䜲
䞁䛾㐍໬䜢᳨ウ䛩䜛 䡝
             
ྛ✀⏕≀䛾IgSF䛻ᒓ䛩䜛㑇ఏᏊ䜢䝀䝜 䝮
䝕䞊䝍䝧䞊䝇䛛䜙᳨⣴䛧䛯䡝 ᑐ㇟䛸 䛧䛯⏕≀
䛿䡠 䜹䝷䜶䝸 䝠 䝀䝮䝅 㻔あ㠴ẟ⹸㻕 䡠 䜹䜲 䝯
䞁 㻔ᾏ⥥ື≀㻕 䡠 䝘䝯 䜽 䝆䜴䜸 㻔㢌⣴ື≀㻕 䡠
䜴䝭 䝲䝒䝯 㻔⬨᳝ື≀㻕 䡠 䝬䜴䝇 㻔⬨᳝ື≀㻕
䛚䜘䜃䝠 䝖 㻔⬨᳝ື≀㻕 䛸 䛧䛯䡝 䛺䛚䡠 ⬨᳝
ື≀䛾୰䛷䡠 䜴䝭 䝲䝒䝯 䛿↓㢡㢮䛻ᒓ䛧 䡠 䝬
䜴䝇䛸 䝠 䝖 䛿᭷㢡㢮䛻ᒓ䛩䜛 䡝 䜎䛯䡠 䜹䝷䜶
䝸 䝠 䝀䝮䝅䡠 䜹䜲䝯 䞁 䡠 䝘䝯 䜽 䝆䜴䜸䛚䜘䜃
䜴 䝭 䝲䝒䝯 䛻䛴䛔䛶 䡠 IgSFsd䜢᳨⣴䛧 䡠 䝠
䝖 䛾IgSF䛻ᑐ䛧䛶┦ྠ᳨⣴䜢⾜䛺䛳䛯䡝
ྛ ✀ ⏕ ≀ 䛾 IgSF 䛾 ᳨ ⣴ 䛻 䛿 䡠
SUPERFAMILY 1.75 㻔Wilson et al.
㻔 1999㻕 㻕 䠐 㻕 䜢฼⏝䛧䛯䡝 ⣔⤫ᶞ䛿䝍䞁䝟䜽㉁
䛾Ig䝗 䝯 䜲䞁䛻ᇶ䛵䛔䛶సᡂ䛧䛯䡝 ⣔⤫ᶞ䛾
సᡂ䛻䛿Clustal 2 㻔Larkin et al. 㻔 2007㻕 㻕
䜢 ฼⏝䛧 䛯 䡝 Ig䝗 䝯 䜲 䞁 䛾Ỵᐃ䛻䛿 䡠
SMART 㻔Letunic et al. 㻔 2012㻕 㻕 䠑 㻕 䜢฼⏝
䛧䛯䡝 䜎䛯䡠 IgSF䛾䝯 䞁䝞䞊䛾᳨⣴䛾䛯䜑䡠
UniProt 㻔Wu et al. 㻔 2006㻕 㻕 䠒 㻕 䜢฼⏝䛧䛶䡠
䝍䞁䝟䜽㉁䛾┦ྠ᳨⣴䜢⾜䛺䛳䛯䡝
          
ྛ✀⏕≀䛾䝀䝜 䝮ゎᯒ䛜㐍䜏䡠 䜂䛸 䛴䛾⏕
≀䛜ᣢ䛴඲㑇ఏᏊ䛾⌮ゎ䛜ᐜ᫆䛸 䛺䛳䛶䛝䛯䡝
䛭䛣 䛷䡠 ྛ⏕≀䛜ᣢ䛴IgSF䛾ᩘ䜒 ᫂䜙 䛛䛻
䛺䛳䛶䛝䛯 䡝 SUPERFAMILY 䛸 䛔䛖 䝍 䞁
䝟䜽㉁䛾䝇䞊䝟䞊䝣䜯 䝭 䝸 䞊䛾䝕䞊䝍䝧䞊䝇
䛻ᇶ䛵䛝 䡠 ྛ✀⏕≀䛾IgSF䛾ᩘ䜢⾲䠍 䛻䜎
䛸 䜑䛶䜏䛯䡝 ື≀䛾♽ඛ䛸 ⪃䛘䜙䜜䛶䛔䜛あ
㠴ẟ⹸䛾୍✀䛷䛒䜛䜹䝷䜶䝸 䝠 䝀䝮䝅䛾ሙྜ䡠
IgSF䛾ᩘ䛿䠒 ಶ䡠 䛭䛾䛖 䛱༢⊂䛾Ig䝗 䝯 䜲
䞁䜢ᣢ䛴䝍䞁䝟䜽㉁䛿䠎 ಶ䛒䛳䛯䡝 㢮ఝ䛾䝗
䝯 䜲䞁䜢ᣢ䛴䝠 䝖 䝍䞁䝟䜽㉁䛾᳨⣴䛷䛿䡠 㢮
ఝ䛾㓄ิ䛾䜒䛾䛿ぢ䛴䛛䜙䛪䡠 」ᩘ䛾䝗 䝯 䜲
䞁䜢ᣢ䛴䝍䞁䝟䜽㉁䛾䝗 䝯 䜲䞁䛸 㢮ఝ䛾䜒䛾
䛜䛒䛳䛯 䡝 䛣 䛾䝗 䝯 䜲 䞁䛿C2䝉䝑 䝖 䛷䛒䛳
䛯䡝
ከ⣽⬊⏕≀䛷䛒䜛ື≀䛻䛺䜛 䛸 IgSF䛾ᩘ
䛿୍ᣲ䛻ቑຍ䛩䜛 䡝 ୍␒ཎጞⓗ䛷䛒䜛䜹䜲䝯
䞁䛷䜒 314ಶ䛾IgSF䛜Ꮡᅾ䛩䜛 䡝 䛥 䜙䛻䡠 ⬨
⣴ື≀䛷䛒䜛䝘䝯 䜽 䝆䜴䜸䛻䛺䜛䛸 718ಶ䛾
IgSF䛜Ꮡᅾ䛩䜛 䡝 ⬨᳝ື≀䛷䜒 ↓㢡㢮䛾䝇
䝘䝲䝒䝯 䛷䛿133ಶ䛧䛛䛺䛔䛜䡠 ᭷㢡㢮䛾䝬
䜴䝇䛷䛿1,119ಶ䡠 䝠 䝖 䛷3,439ಶ䜒 IgSF䜢ᣢ䛳
䛶䛔䜛 䡝 䛣 䛾䜘 䛖 䛻䡠 IgSF䛿⬨᳝ື≀䛾୰
䛾᭷㢡㢮䛷ከᵝ໬䛜㐍䜣䛰䛸 䛔䛘䜛 䡝
                    
     
䜹䜲䝯 䞁 䡠 䝘䝯 䜽 䝆䜴䜸䛚䜘䜃䜴䝭 䝲䝒䝯
䛻䛚䛔䛶ぢ䛴䛛䛳䛯IgSF䛾䛖 䛱䡠 IgSFsd䛷
䛒䜛䝍䞁䝟䜽㉁䜢䛥 䜙䛻᳨⣴䛧䛯䡝 䜹䜲䝯 䞁
䛾ሙྜ䡠 IgSFsd䛿21ಶ䛒䛳䛯 䡝 䛣 䛾䛖 䛱 䡠
䜰䝭 䝜 㓟ᩘ䛜ᑡ䛺䛔䜒䛾䜔㢮ఝ㓄ิ䛾䜒䛾䜢
㝖䛔䛯䠕 ಶ䛾䝍䞁䝟䜽㉁䛻䛴䛔䛶䝠 䝖 䝍䞁䝟
䜽 ㉁䛻ᑐ䛧䛶┦ྠ᳨⣴䜢⾜䛺䛳䛯䡝 䛹䛾IgS
Fsd䛾ሙྜ䜒㢮ఝ䛾䝍䞁䝟䜽㉁䛿䡠 Ig䝗 䝯 䜲
䞁༢⊂䛾䝍䞁䝟䜽㉁䛷䛺䛟 」ᩘ䛾䝗 䝯 䜲䞁䜢
ᣢ䛴IgSF䛾䝗 䝯 䜲 䞁䛾䛹䜜䛛୍䛴䛸 㢮ఝ䛷
䛒䜛䛣 䛸 䛜䜟䛛䛳䛯䡝 䛣䛾ሙྜ䡠 䜋䛸 䜣䛹䛾
䝗 䝯 䜲䞁䛿䡠 C2䝉䝑 䝖 䛷䛒䛳䛯䡝
⎔ቃ䛸 ⤒Ⴀ ➨19ᕳ ➨䠎 ྕ 㻔 2013ᖺ㻕
䇷 158䇷
⾲䠍 ྛ✀⏕≀䛜ಖ᭷䛩䜛ච␿䜾䝻䝤䝸 䞁䝇䞊䝟䞊䝣䜯 䝭 䝸 䞊ᩘ
⏕≀ྡ ✀ ྡ 䝍䞁䝟䜽㉁ᩘ 䝗 䝯 䜲䞁ᩘ
䝠 䝖 Homo sapiens 3439 7925
䝬䜴䝇 Mus musculus 1119 3631
䜴䝭 䝲䝒䝯 Petromyzon marinus 133 552
䝘䝯 䜽 䝆䜴䜸 Branchiostoma floridae 718 1561
䜹䜲䝯 䞁 Amphimedon queenslandica 314 941
䜹䝷䜶䝸 䝠 䝀䝮䝅 Salpingoeca rosetta 6 7
䠐 㻕 http://supfam.cs.bris.ac.uk/SUPERFAMIL
Y/index.html
䠑 㻕 http://smart.embl.de/
䠒 㻕 http://www.uniprot.org/
䝘䝯 䜽 䝆䜴䜸䛷䛿䡠 IgSFsd䛿61ಶ䛒䛳䛯䡝
䛣䛾䛖 䛱䡠 ゎᯒᑐ㇟䛸 䛧䛯䛾䛿27ಶ䛾䝍䞁䝟
䜽㉁䛷䛒䛳䛯䡝 䜹䜲䝯 䞁䛸 䛾㐪䛔䛿䡠 䝘䝯 䜽
䝆䜴䜸䛷䝠 䝖 䝍 䞁䝟䜽 ㉁䛻㢮ఝ䛾IgSFsd䛜
ぢ䛴䛛䛳䛯䛣 䛸 䛷䛒䜛 䡝 䛣䜜䜙 䠑 ಶ䛾䝍䞁䝟
䜽㉁䜢⾲䠎 䛻䜎䛸 䜑䛯䡝 䝠 䝖 䛷ぢ䛴䛛䛳䛯┦
ྠIgSFsd䛿䡠 Aᆺ⫢⅖䜴 䜲 䝹䝇⣽⬊ཷᐜయ
䠍 㻔Hepatitis A cellular receptor 1㻕 䡠 C
MRF35㢮ఝศᏊ䠎 㻔CMRF35-like molecule
2㻕 䡠 䝘䝖 䝸 䜴 䝮䝏䝱䝛䝹䝃䝤䝴䝙䝑 䝖 䃑䠏
㻔 Sodium channel subunit beta-3㻕 䡠 䝭 䜶䝸
䞁䝍 䞁䝟䜽 ㉁䝊䝻㢮ఝ䝍䞁䝟䜽 ㉁䠏 㻔mye-
lin protein zero-like protein 3㻕 䛷䡠 䛹䜜
䜒V䝉䝑 䝖 䛻ᒓ䛩䜛 䡝
䝲䝒䝯 䜴䝘䜼䛾୍✀䛷䛒䜛䜴䝭 䝲䝒䝯 䛷䛿䡠
IgSFsd䛿22ಶ䛒䛳䛯 䡝 䛣 䛾䛖 䛱 䡠 17ಶ䜢ゎ
ᯒᑐ㇟䛸 䛧䛯䡝 PMAP04925䛿䡠 䝘䝖 䝸 䜴䝮
䝏䝱䝛䝹䝃䝤䝴䝙䝑 䝖 䃑3䛸 㢮ఝ䛾IgSFsd䛷
䛒䜛 䛣 䛸 䛜䜟䛛䛳䛯 䡝 ṧ䜚 䠐 ಶ䛾IgSFsd䛿
V䝉䝑 䝖 䛻ᒓ䛧 䡠 䠔 ಶ䛿C2䝉䝑 䝖 䛻ᒓ䛩䜛䛣
䛸 䛜䜟䛛䛳䛯䡝
          
䝘䝯 䜽 䝆䜴䜸䛷ぢ䛴䛛䛳䛯┦ྠ䛺IgSFsd4
ಶ䛻䛴䛔䛶䡠 䛭䜜䛮䜜⣔⤫ᶞ䜢సᡂ䛧䛯䡝
Aᆺ⫢⅖䜴䜲䝹䝇 㻔HAV㻕 䛜⣽⬊䛻౵ධ
䛩䜛㝿䛻䡠 ᭱ึ䛻⤖ྜ䛩䜛䛾䛿⣽⬊⾲㠃䛻Ꮡ
ᅾ䛩䜛 Aᆺ⫢⅖䜴 䜲 䝹䝇 ⣽⬊ཷᐜయ 1
㻔HAVCR1㻕 䛷䛒䜛䛣 䛸 䛜▱䜙䜜䛶䛔䜛 䠓 㻕 䡝
HAVCR1䛿䡠 T⣽⬊ศ໬䛻䛚䛡䜛ไᚚ䜔䜰
䝖 䝢䞊䛾Ⓨ⏕䛻䛚䛔䛶㔜せ䛺ᙺ๭䜢ᯝ䛯䛧䛶
䛔䜛䛣 䛸 䛜▱䜙䜜䛶䛔䜛 䡝 䜎䛯䡠 HAVCR-1
䛿Tim 㻔T⣽⬊ච␿䜾䝻䝤䝸 䞁䝮䝏䞁 㻕 䝣䜯
䝭 䝸 䞊䛻ᒓ䛩䜛 䡝 䛣䛾䝣䜯 䝭 䝸 䞊䛻ᒓ䛩䜛䝍
䞁䝟䜽㉁䛿䡠 䝬䜴䝇䛷䛿䠔 ✀㢮Ꮡᅾ䛩䜛䛣 䛸
䛜▱䜙䜜䛶䛚䜚 䡠 䝠 䝖 䛷䛿䠏 ✀㢮䛜▱䜙䜜䛶
䛔䜛 㻔HAVCR1[TIM-1]䡠 HAVCR2[TIM-2]䡠
TIMD4[TIM-4]㻕 䡝 䝘䝯 䜽 䝆䜴䜸䛻Ꮡᅾ䛩䜛
C3ZUB9䜢ྵ䜑䛶సᡂ䛧 䛯HAVCR1䛾⣔⤫
ᶞ䜢ᅗ䠍 䛻♧䛧䛯䡝 C3ZUB9䛿௚䛾䝯 䞁䝞䞊
䛻ᑐ䛧 䛶㞳䜜䛶䛔䜛 䛣 䛸 䛜䜟䛛䜛 䡝 䜎䛯 䡠
HAVCR1 㻔TIM-1㻕 䛸 TIM-4䛜ศ䛛䜜䛯䛾
䛿䡠 㨶㢮௨㝆䛷䛒䜛 䛣 䛸 䛜䜟䛛䜛 㻔Danio:
䝊䝤䝷䝣䜱 䝑 䝅䝳 㻕 䡝
CMRF35㢮ఝศᏊ䠎 㻔 IREM-2䡠 CD300e㻕
䛿䡠 ༢⌫䜔ᶞ≧⣽⬊䛾䝃䝤䝉䝑 䝖 䛺䛹䛾㐀⾑
⣽⬊䛾⾲㠃䛻䛒䜛ච␿ཷᐜయ䛷䛒䜛 䠔 㻕䡝 䛣 䛾
䝍䞁䝟䜽㉁䛿䡠 ⣽⬊ᶵ⬟䛾άᛶ໬䛻㛵୚䛧䛶
䛔䜛 䡝 䛣䛾䝍䞁䝟䜽㉁䛿CD300䝣䜯 䝭 䝸 䞊䛻
ᒓ䛧䛶䛔䜛 䡝 CD300䝣䜯 䝭 䝸 䞊䛻ᒓ䛩䜛䝍䞁
䝟䜽㉁䛿䡠 ⓑ⾑⌫䛺䛹䛾⣽⬊⭷䛻Ꮡᅾ䛩䜛 䡝
䜎䛯䡠 䛭䛾㑇ఏᏊ䛿䝠 䝖 䛷䛿䠓 ಶ䛾㑇ఏᏊ䛛
䜙䛺䜛୍䛴䛾䜽 䝷 䝇䝍䞊䜢ᵓᡂ䛧䛶䛚䜚 䡠 C
D300a䛛䜙 CD300g䜎䛷࿨ྡ䛥 䜜䛶䛔䜛 䡝 䝘
䝯 䜽 䝆䜴䜸䛻Ꮡᅾ䛩䜛 C3Y676䜢ྵ䜑䛶సᡂ
䛧䛯CD300䝣䜯 䝭 䝸 䞊䛾⣔⤫ᶞ䜢ᅗ䠎 䛻♧䛧
䛯䡝 CD300䝣䜯 䝭 䝸 䞊䛿㫽㢮 㻔Meleagris:䝅
䝏䝯 䞁䝏䝵 䜴 䡠 Gallus:䝙䝽 䝖 䝸 㻕 䛻䜒 Ꮡᅾ
䛩䜛䛜䡠 ့ங㢮䛷ከᵝ໬䛜㐍䜣䛰䛣 䛸 䛜䜟䛛
䜛 䡝
䜲䜸䞁䝏䝱䝛䝹䛿⣽⬊⭷䛻ᑠᏍ䜢ᙧᡂ䛧 䡠
䛭䛾ᑠᏍ䜢㏻䛧䛶䜲䜸䞁䜢㏱㐣䛥䛫䜛 䡝 䛣䛾
ሙྜ䡠 䜲䜸䞁䛾㍺㏦䛿ཷືⓗ䛷䛒䜚 䡠 ⃰ᗘ໙
㓄䛸 㟁఩໙㓄䛻౫Ꮡ䛩䜛 䡝 䛣䛾䜲䜸䞁䝏䝱䝛
䝹䛾୍䛴䛜㟁఩౫Ꮡᛶ䝘䝖 䝸 䜴 䝮䝏䝱 䝛䝹
㻔 voltage-gated sodium channels; VGSCs㻕
ච␿䜾䝻䝤䝸 䞁䝇䞊䝟䞊䝣䜯 䝭 䝸 䞊䛾䝗 䝯 䜲䞁
䇷 159䇷
䠓 㻕 HAVCR1䛻䛴䛔䛶䛿Feigelstock et al. (1998)
䛸 Tami et al. (2007)䡠 TIM䝣䜯 䝭 䝸 䞊䛻䛴䛔
䛶䛿䡠 Anderson et al. (2007) 䜢ཧ↷䛾䛣 䛸 䡝
⾲䠎 䝘䝯 䜽 䝆䜴䜸䛷ぢ䛴䛛䛳䛯䝅䞁䜾䝹Ig䛾ච␿䜾䝻䝤䝸 䞁䝇䞊䝟䞊䝣䜯 䝭 䝸 䞊
䝯 䞁䝞䞊 㢮ఝ䛾䝠 䝖 ච␿䜾䝻䝤䝸 䞁䝇䞊䝟䞊䝣䜯 䝭 䝸 䞊 䝗 䝯 䜲䞁䝍䜲䝥
C3ZUB9 Hepatitis A virus cellular receptor 1 V䝉䝑 䝖
C3Y676 CMRF35-like molecule 2 V䝉䝑 䝖
C3YDZ4 Sodium channel subunit beta-3 V䝉䝑 䝖
Brafl1|94525 Myelin protein zero-like protein 3 V䝉䝑 䝖C3YP79
䠔 㻕 IREM-2䛻䛴䛔䛶䛿Aguiler et al. (2004)䡠
CD300䝣䜯 䝭 䝸 䞊䛻䛴䛔䛶䛿䡠 Gasiorowski et
al. (2002)䜢ཧ↷䛾䛣 䛸 䡝
⎔ቃ䛸 ⤒Ⴀ ➨19ᕳ ➨䠎 ྕ 㻔 2013ᖺ㻕
䇷 160䇷
ᅗ䠍 HAVCR1䛾⣔⤫ᶞ
ච␿䜾䝻䝤䝸 䞁䝇䞊䝟䞊䝣䜯 䝭 䝸 䞊䛾䝗 䝯 䜲䞁
䇷 161䇷
ᅗ䠎 CD300䛾⣔⤫ᶞ
䛷䛒䜛 䠕 㻕 䡝 VGSCs䛿䡠 ᑠᏍ䜢ᙧᡂ䛩䜛䃐䝃
䝤䝴䝙䝑 䝖 䛸 䃐䝃䝤䝴䝙䝑 䝖 䛾㛤㛢䜢ㄪ⠇䛩
䜛䃑䝃䝤䝴䝙䝑 䝖 䛛䜙䛷䛝䛶䛔䜛䝍䞁䝟䜽㉁
」ྜయ䛷䛒䜛 䡝 䃐䝃䝤䝴䝙䝑 䝖 䛿䡠 䠒 ᅇ䛾⭷
㈏㏻㡿ᇦ 㻔 6TM㻕 䜢ᣢ䛱 䡠 䛣 䛾༢఩䛜䠐 ᅇ
⧞䜚 ㏉䛥䜜䛶䛔䜛 㻔 4x6TM㻕 䡝 㟁఩౫Ꮡᛶ䜹
䝸 䜴䝮䝏䝱䝛䝹䛿6TM䜢ᣢ䛱 䡠 ⣽⳦䜢ྵ䜑
䛶䜋䛸 䜣䛹䛾⏕≀䛷ぢ䛴䛛䛳䛶䛔䜛 䡝 ┿᰾⏕
≀䛷䛿䡠 䛣 䛾6TM䛜㔜」䛧䛶 䡠 䠎 ಶ䛒䜛䛔
䛿䠐 ಶᣢ䛴䜹䝹䝅䜴䝮䜲䜸䞁䝏䝱䝛䝹䜔䝘䝖
䝸 䜴䝮䝏䝱䝛䝹䛜ぢ䛴䛛䛳䛶䛔䜛 䡝 䛣䜜䜙䛾
㝧䜲䜸䞁䝏䝱䝛䝹䛾㓄ิ䛾ẚ㍑䛛䜙 䡠 䜹䝸 䜴
䝮䝏䝱䝛䝹䛜㔜」䛧䛶䡠 䜹䝹䝅䜴䝮䝏䝱䝛䝹
䛻㐍໬䛧 䡠 䛥 䜙䛻䜹䝹䝅䜴䝮䝏䝱䝛䝹䛜㔜」
䛧䛶䝘䝖 䝸 䜴䝮䝏䝱䝛䝹䛻㐍໬䛧䛯䛸 ᥎ᐃ䛥
䜜䛶䛔䜛 䡝 ୍᪉䡠 䃐䝃䝤䝴䝙䝑 䝖 䜢ㄪ⠇䛩䜛
䝃䝤䝴䝙䝑 䝖 䛿䡠 㝧䜲䜸䞁䝏䝱䝛䝹䛻䜘䛳䛶
඲䛟 䛣 䛸 䛺䜚 䡠 㐍໬ⓗ㉳※䛿␗䛺䜛䛸 䛔䛘䜛 䡝
့ங㢮䛾䝘䝖 䝸 䜴䝮䝏䝱䝛䝹䛾䃑䝃䝤䝴䝙䝑
䝖 䛿䠐 ✀㢮䛒䜚 䡠 䛭䜜䜙䜢䝁䞊䝗 䛩䜛㑇ఏᏊ
㻔 SCN1B䡚4B㻕 䛜Ꮡᅾ䛩䜛 10㻕䡝 䜎䛯䡠 䛣 䜜䜙
䛾䝃䝤䝴䝙䝑 䝖 䛿⤌⧊䛷䛾Ⓨ⌧䛜␗䛺䜛 䡝 䛣
䜜䜙䛾䃑䝃䝤䝴䝙䝑 䝖 䛿┦ྠ䛺ᵓ㐀䜢ᣢ䛱䡠
㑇ఏᏊ䛾㔜」䛻䜘䛳䛶ฟ⌧䛧䛯䛣 䛸 䛜᥎ᐃ䛥
䜜䛶䛔䜛 䡝 䛭䛾ᵓ㐀䛾≉ᚩ䛿䡠 ⣽⬊እ㒊ศ䛻
V䝉䝑 䝖 䛻ᒓ䛩䜛 Ig䝗 䝯 䜲䞁䜢ᣢ䛳䛶䛔䜛䛣
䛸 䛷䛒䜚 䡠 ⣽⬊᥋╔ศᏊ䛸 䛧䛶ᶵ⬟䛧䛶䛔䜛
䛣 䛸 䛜☜ㄆ䛥䜜䛶䛔䜛 䡝 ↓⬨᳝ື≀䛷䛿㢮ఝ
䛾䜒䛾䛿ぢ䛴䛛䛳䛶䛔䛺䛔䛣 䛸 䛛䜙 䡠 ⬨᳝ື
≀䛷᪂䛧䛟 㐍໬䛧䛯䜒䛾䛸 ⪃䛘䜙䜜䛶䛔䜛 䡝
SCN2B䛿୍ḟ㓄ิ䛜IgSF䛾䝯 䞁䝞䞊䛷䛒䜛
䝁䞁䝍䜽䝏䞁 䡠 䝭 䜶䝸 䞁䝍䞁䝟䜽㉁䝊䝻 㻔M
PZ㻕 䡠 CD8䛺䛹䛸 㢮ఝ䛧䛶䛚䜚 䡠 SCN3B䛿
MPZ 䛻㢮ఝ䛧䛶䛔䜛䛣 䛸 䛜ሗ࿌䛥䜜䛶䛔䜛 䡝
䛣䜜䜙䛾䝍䞁䝟䜽㉁䛿V䝉䝑 䝖 䛾䝯 䞁䝞䞊䛷
䛒䜛 䛣 䛸 䛛䜙 䡠 SCN3B䜒 V䝉䝑 䝖 䛻ᒓ䛩䜛
䛸 ⪃䛘䜙䜜䜛 䡝 䝘䝯 䜽 䝆䜴䜸䛻Ꮡᅾ䛩䜛 C3Y
DZ4䛸 䜴 䝭 䝲䝒䝯 䛻Ꮡᅾ䛩䜛 PMAP04925䜢
ྵ䜑䛶సᡂ䛧䛯SCN3B 㻔୍㒊SCN1B䜢ྵ䜐㻕
䛾⣔⤫ᶞ䜢ᅗ䠏 䛻♧䛧䛯䡝 䛣 䛾⣔⤫ᶞ䛛䜙 S
CN1B䛸 SCN3B䛜ศ䛛䜜䛯䛾䛿䡠 ⬨᳝ື≀
䛾᭷㢡㢮௨㝆䛷䛒䜛䛣 䛸 䛜䜟䛛䜛 䡝
䝭 䜶䝸 䞁䝍䞁䝟䜽㉁䝊䝻㢮ఝ䝍䞁䝟䜽㉁䠏
㻔MPZL3㻕 䛿䡠 MPZ䛸 䝭 䜶䝸 䞁䝍 䞁䝟䜽 ㉁
䝊䝻㢮ఝ䝍䞁䝟䜽 ㉁䠎 㻔MPZL2㻕 䛸 㢮ఝ䛾
䝍䞁䝟䜽㉁䛷䛒䜛 䡝 䛣䜜䜙䛾䝣䜯 䝭 䝸 䞊䛿⣽
⬊ྠኈ䛾᥋╔䛻㛵ಀ䛧䛶䛔䜛䛣 䛸 䛜᥎ᐃ䛥䜜
䛶䛚䜚 䡠 MPZL3䜒 ᥋╔䝍䞁䝟䜽 ㉁䛷䛒䜛 䛸
⪃䛘䜙䜜䛶䛔䜛 䡝 䛣䛾䝣䜯 䝭 䝸 䞊䛷䜘䛟 ▱䜙
䜜䛶䛔䜛䛾䛿MPZ䛷䡠 䛣 䛾䝍 䞁䝟䜽 ㉁䛿ᮎ
ᲈ⚄⤒⣽⬊䛾㍈⣴䜢ໟ䜐䝭 䜶䝸 䞁㠧䛾୺ᡂศ
䛷䛒䜛 11㻕䡝 䛭䛧䛶䡠 䛣 䛾䝍䞁䝟䜽㉁䛿䝭 䜶䝸
䞁䛾ከᒙ⭷䛾ᙧᡂ䛾㝿䛻䡠 ྠ✀⣽⬊ྠኈ䛾⣽
⬊᥋╔䛻ാ䛔䛶䛔䜛 䡝 䝘䝯 䜽 䝆䜴䜸䛻Ꮡᅾ䛩
䜛 Brafl1|94525䛸 C3YP79䜢ྵ䜑䛶సᡂ䛧 䛯
MPZL3䛾⣔⤫ᶞ䜢ᅗ䠐 䛻♧䛧䛯䡝 䛣 䛾⣔⤫
ᶞ䛛䜙 䡠 MPZ䛸 MPZL3䛸 䛿⬨᳝ື≀䛾ẁ㝵
䛷ศ䛛䜜䛯ྍ⬟ᛶ䛜㧗䛔䛣 䛸 䛜᥎ 䛥䜜䜛 䡝
䜎䛯䡠 ཎ⣴ື≀䛷䛒䜛䝘䝯 䜽 䝆䜴䜸䛷䡠 䛩䛷
䛻䛣䛾䝯 䞁䝞䞊䛿」ᩘᏑᅾ䛧䛶䛔䛯䛣 䛸 䛜䜟
䛛䛳䛯䡝
    
ච␿䜾䝻䝤䝸 䞁䝇䞊䝟䞊䝣䜯 䝭 䝸 䞊䛾㐍໬
䜢᥈䜛䛯䜑䡠 䠍 ಶ䛾Ig䝗 䝯 䜲䞁䛰䛡䜢᭷䛩䜛
䝯 䞁䝞䞊䜢ྛ✀⏕≀䛷᳨⣴䛧䛯䡝 ື≀䛾♽ඛ
䛸 ⪃䛘䜙䜜䛶䛔䜛あ㠴ẟ⹸䛾䜹䝷䜶䝸 䝠 䝀䝮
䝅䛷䛿䡠 C2䝉䝑 䝖 䜢ᣢ䛴䝍䞁䝟䜽㉁䛜2ಶᏑ
ᅾ䛧䛯䛜䡠 ື≀ 㻔䛸 䛟 䛻䝠 䝖 㻕 䛻䛿┦ྠ䛺Ig
SF䛿ぢ䛴䛛䜙 䛺䛛䛳䛯䡝 ḟ䛻䡠 㐍໬ୖ䡠 ୍
␒ྂ䛔ື≀䛸 ⪃䛘䜙䜜䛶䛔䜛䜹䜲䝯 䞁䛷䛿䡠
ゎᯒ䛾ᑐ㇟䛸 䛺䛳䛯䠍 ಶ䛾䝗 䝯 䜲䞁䜢ᣢ䛴Ig
SF䛿䠕 ಶぢ䛴䛛䛳䛯䡝 䛧 䛛䛧 䡠 䛹䜜䜒 ┦ྠ
䛺䝠 䝖 䛾IgSF䛾䝗 䝯 䜲 䞁䛿C2䝉䝑 䝖 䛷䡠 䝠
䝖 䛻䛿┦ྠ䛺 IgSFsd䛿Ꮡᅾ䛧䛺䛛䛳䛯 䡝 ⬨
᳝ື≀䛻㏆⦕䛾䝘䝯 䜽 䝆䜴䜸䛷䛿䡠 䝠 䝖 䛻┦
ྠ䛺 IgSFsd䛜䠑 ಶぢ䛴䛛䛳䛯 䡝 䛣 䜜䜙 䛿䛩
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䛣 䛾䜘 䛖 䛺䛣 䛸 䛛䜙 䡠 C2䝉䝑 䝖 䛾᪉䛜㉳
※䛿ྂ䛔䛸 ⪃䛘䜙䜜䡠 C2䝉䝑 䝖 䛛䜙V䝉䝑 䝖
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䠕 㻕 VGSCs䛻䛴䛔䛶䛿 䡠 Goldin (2002)䡠 Isom
(2002)䡠 Yu et al. (2005)䡠 Eijkelkamp et al.
(2012)䡠 Zakon (2012) 䜢ཧ↷䛾䛣 䛸 䡝
10㻕 VGSCs䛾䃑䝃䝤䝴䝙 䝑 䝖 䛻䛴䛔䛶 䛿 䡠
Morgan et al. (2000)䛸 Brackenbury and
Isom (2011) 䜢ཧ↷䛾䛣 䛸 䡝
11㻕 MPZL3䛻䛴䛔䛶䛿Cao (2007)䡠 MPZ䛻䛴䛔
䛶䛿Lemke and Axel (1985) 䜢ཧ↷䛾䛣 䛸 䡝
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ᅗ䠏 SCN3B䛾⣔⤫ᶞ
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ᅗ䠐 MPZL3䛾⣔⤫ᶞ
䜛 䡝 䛧䛛䛧 䡠 C2䝉䝑 䝖 䛾䜹䜲 䝯 䞁䛾IgSFsd
䛻┦ྠ䛺䝍䞁䝟䜽㉁䛜䝠 䝖 䛻䛿Ꮡᅾ䛫䛪䡠 䛭
䛾㐍໬䛾㐣⛬䛜㏣㊧୙ྍ⬟䛷䛒䜚 䡠 ᫂☜䛷䛿
䛺䛔䡝 䛣䛾䜘䛖 䛺䛣 䛸 䛛䜙 䡠 ௒ᚋ䡠 䛥 䜙䛻䡠
௚䛾↓⬨᳝ື≀䛾IgSFsd䛾ゎᯒ䛜ᚲせ䛷䛒
䜛 䡝
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